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CLAIMS 


1/. Nucl betide sequence, characterized in that it is constituted by 
or in that it tomprises at least one of the nucleic acid sequences 
corresponding to the genes called ureE, uj^ureG^ ureH and yrel 
represented by the nudeotide sec^ences^showri in Figure 4 or any 
part of at least one of these nucleic acid sequences. 
2 / . Nucleotide sequence according to Qairnl^ characterized in 
that it is modified by deletion, addition, substitution or inversion of 
one or more nucleotides so that the functional properties of the 
polypeptides encoded in these modified sequences are either 
conserved or attenuated, even deleted, as ; compared w|thjhe r ^ N&s . 
properties of the polypeptides UreE, UreF; UreG', UreH crUrel^as 
expressed by H. A/lori or so that this modified sequence does not 
express a polypeptide in H. pylori. 

3 / . Nucleotide se\|tience according to Claimjjor Claim 2, 


characterized in 

a) the set 
genes call 
by the nu 

b) the set f 


tuted by or in that it comprises : 
'acid sequences corresponding to the 
ureG, ureH and urel and represented 
ijaiown in Figure 4 or, 
the (variant) nucleic acid sequences 
COTespondinytoAhese genes modified independently of each 
other such that the\ set of these variants codes for polypeptides 

having a ^ e 3^^^j eE> 
UreF, UrgGTUReH %r Ure^sticrTas expressecT©? HTffyiori or 
conversely codes foAmodified polypeptides which attenuate 
or even abdish the functional properties of the polypeptides 
UreE, UreF, UreG, UreH or Urel such as expressed by K_ 
pylori or is no longer expressed as polypeptides 
4/. Nucleotide sequence characterized in that it is a fragment of a 
nucleotide sequence according to either of the Claims Jjx 2, the 
said fragment comprising at least 15 nucleotides, it being possible to 
select this fragment from : 

- fragments which have conserved the capacity to code for 
polypeptides having a functional homology with the 
polypeptides as obtained bV^ressirairf a, ^ene selected 
from ureE. ureF. ureG. ureH and UTej in H. pylcry 

- fragments coding for any part of the polypeptides 
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and Urel subh as are produced m H. 
coding for peptides or parts of 
by antibodies directed against H. 
iving as haptens or immunogeis; 
apacity to code for the polypeptides 
essedhy the gens ureR ureR ureG. 

dypeptides or peptide having 
»en attenuated or abdished as 
Tties of polypeptides CT^^^dJn the 
ireH and urel of H. ^yto^ 
srding to any one of the Qaims 1 to 4, 
iated with nucleic acid sequences 
genes ureA and ureB which code for 
1 

srding to any one of the Qaims 1 to 5, 

iated with the genes ureA ureR ureC 

le urease in H. pylori . 

srding to any one of the Qaims 1 to 6, 

ands to the ureE sequence 

800 to 1309 of the sequence shown in 

sequence provided that it hybridize 

h the ureE sequence or with the 

is sequence 

jrding to any one of the Qaims 1 to 6, 
ands to the ureF sequence rmr^itiSiN 
of the sequence shown in Figure £ ' 
ence provide that it hybridizes 
i the ureF sequence or with the 
is sequence 

irding to any one of the Qaims 1 to 6, 
Dnds to the ureG sequence 
2123 to 2719 of the sequence shown 
of this sequence provided that it 
diticns with the ureG sequence or 
ary to this sequence 
irding to any one of the Qaim s 1 to 6, 
inds to the ureH sequence 
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represented byjhe^ucleotides 2722 to 3516 of the sequence shewn 
in Rgufe^W to any fragment of this sequence provided that it 
hybridizes under stringent conditions with the ureH sequence or 
with the sequence complementary to this sequence 
11 /. Nucleonde sequence according to any one of the Claims 1 to 6, 
characterized in that it corresponds to the urel sequence r j^esen 
by the nucleotides 211 to 795 of the sequence shewn in Figure j^c 
to any fragment of this sequence provided that it hybridizes under 
stringent conditions with the urel sequence or with the sequence 
complementary to this sequence 

12/. Nucleotide sequence according to QaimJ^characterized in 
that it corresponds tj^the fgll^wjn^ nucleotide sequence or in that it 

TGC TAT GAA ATA GGA AAC CGC CAT 
lequence characterized in that it is constituted by a 
■ding to any one of the Claims 1 to 12 , the 
"abelled. 


acterized in that it comprises a 
as that derived from a sequence according 
jaimsl to 12 comprising about 18 to about 30, 
25 to about 30 nucleotides for use in a gene 


comprises this s 

GCG 
13/. Nucl 
nucleotide 
said sequen 
14/. Nucleoj 
nucleotide fr 
to any one of 
and preferably 
amplification reach' 

15/. Nucleotide sequence characterized in that it hybridizes under 
stringent conditions with a sequence according to any one of the 
Claims l_tol4. 

16/. Use of a primer According to Qaim_14 for the in vitro 
detection of an infection due to H. pylori in a biological sample 
subsequent to gene amplification reactions 
17/. Use of a probe according to QaimjBjcr the in vitro detection 
in a biological sample of an infection due to H. pylori, optionally 
subsequent to gene amplication reactions. 

18/. Polypeptide characterize^ jnW J} Atm^gj^ lonec^h^ 
polypeptides UreE, UreF, UreG, UreH or Urel shown inTigure 4^07 

-fcerany part of at least one of these polypeptides for example a 

^polypeptide represented by the 

Ala Lys He Cys Tyr Glu lie GlyVW Arg His. 
19/. Polypeptide according to Claim YStan a form modified by 
addition, substitution, deletion or inversion of one or more amino 


acids in order to attenuate or everAabdish its properties in the 
regulation -aai^or maturation of tWJfg? J^fc,. T - , „, „ 
by the polypeptides UreE, UreF, lieS; UreH or Urel in H. pylorfc 
28/. Recombinant vector, characterized in that it contains a 
nuence according to any one of the Claims 1 to 12. 

Recombinant vector according to Claim 20, characterized in 
that\it is a cosmid or a plasmid 
22 /.\ Recombinant vector according to either of the Claims 20 or 21, 
characterized in that it is the plasmid pILL753 contained in E. cdi 
HB101, deposited with the CNCM on 3 October 1991 under the 
number 1-1148. 

23/. Recombinant vector according to either of the Claims 20 or 21, 
characterized in that it is the plasmid pILL763 contained in E. cdi 
HB101 deposited with the CNCM on 3 October 1991 under the 
number 14149. 

24/. BprrrfinHnant strain of H. pylori characterized in that it 
exhibits a rrtutation in at least one of the genes ureE, ureF, ureG, 


ufeA^ or ureB under conditions such that the 

^presses a urease-negative phenotype, or 
of the effects of urease, in particular its 

it sb^fn of ft V^^ ^Z^Sf mJ ^ 
it has a mutation lrrtheureG gen^ 


rain 


fects. 


strain of H. pylori according to aaim24,_ 
characterized in trtat it has a mutation in the ureA gene. 
27/ . ReccmbinanAstrain of H. pylori according to Claim U, 
characterized in that it has a mutation in the ureB gene 
28/. Remmhinant grain of H. pylori according to any one of the 
□aims 24 to 27, characterized in that it is the mutant strain N6 
(NCIMB No. 40512). 

29/. Recombinant cell\host different from H. pylori, characterized 
in that it is transf ormed\by a sequence according to any one of the 
QaimsXlo 12 or 15 under conditions making possible its expression 
in the host. 

30/. Recombinant cell host according to Claim 29, characterized in 
that it is a strain of H. pylori which comprises a nucleotide sequence 
according to any one of theVQaims 2 to 12 or 15. 



ibinant cell hcst according to Qaim 30, such as that 
by mutation of the N6 strain of H. pylon? deposited with 

i!2 ji at 



font cell hcst according to any one of the Qaims29_to 

that it is an E. coli strain modified by a 
aence according to any one of the Qaims 1 to 12. 
ibinant cell host according to any one of the aaiirs29 to 
ized in that its urease activity is attenuated. 
3?7r-^mrnunD^enic composition, characterized in that it contains a 
recombinanToelfhost acaTding^e^ny one of the aaim s 24 to 33. 
35/ . Kit tfcr the in vitro diagnosis of an infection due to H. pylori in 
a defined biological sample, characterized in that it contains : 

- at least one pair of nucleotide primers according to Claim 13, 
capable of hybridizing with the 5' and 3' ends of a nucleotide 
fragment specific for at least one gene selected from ureE. 


ureF. urteG. ureH and urei 


0 


reagents necessary for the extraction of the nucleic acids from 
the treated sample, 

- reagents fpjxarrying out the polymerization of the said 
nudecftd^agme/it, from nucleotide primers, in particular 
pdymerieanor^enzymes in sufficient quantity to achieve the 
amplificaHSvp the fragment which it is desired to amplify, 

- at least one rWleqtide sequence which can be used as probe 
and is capablepf hybridizing under defined conditions with 
the amplified nucleotide fragment, 

- optionally, agents for revealing the hybridization. 

36 / . Kit for the in vitro diagnosis cf an infection due to H. pylori. 
characterized in that it contains : 

- a defined quantify of probe according to Qaim 13j_ 

- a medium suitable for carrying out a hybridization reaction 
between the nucleic apd of H. pylori to be detected and the 
probe, 

- reagents for the detection cf hybrids possibly i^&sj> — 
37/. , Monoclonal or pdydonal A antiJray, characterized m that it 
sf<Aw<*aw ^dypeptide accordinglS^ther of the Qaims 18 or 19 
or a fragment of this polypeptide. ^ 


38/. Composition for the treatrn| 
jwCjA £ characterized in that it • 
/ *J*e Claims 18 or 19. 



t 


of an infection due to H. pylori. 
ntibodvi according to- oither of - 
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CLAIMS 

1/. Nudeotide sequence, characterized in that it is constituted^y 
or in that it comprises at least one of the nudeic add sequences 
corresponditjg to the genes called ureE, ureE ureG. ureiiand urel 
represented by the nudeotide sequences shown in Figurfe 4 or any 
part of at least one of these nudeic add sequences, with the 
exception of the portion of the nudeic add sequencecf the yrej 
gene corresponding to the nudeotides 209-282 ct/the nudeotide 
sequences shoWn in Hgure 4 or any fragment of this portion of the 
ureLgene, the sdd part being such that the functional properties of 
the polypeptide which it encodes are either/conserved, or 
attenuated, or evenabolished as compared with the properties of 
the polypeptides UreE UreF, UreG, UreH or Urel as expressed by 
H - Py lg X or such that this modified sequence does not express a 
polypeptide in H. pylori 

2/. Nudeotide sequence accordjng to Claim 1, characterized in 
that it is modified by ddetion, addition substitution or inversion of 
one or more nudeotides so that the functional properties of the 
polypeptides encoded in these modified sequences are either 
conserved or attenuated, &fen deleted, as compared with the 
properties of the pdypepfides UreE, UreF, UreG, UreH or Urel as 
expressed by H. pyloriA so that this modified sequence does not 
express a polypeptide / in H. pylori . 
3 / . Nudeotide sequence according to Qairri 1 or Claim 2, 
characterized in that it is constituted by or in that it comprises : 

a) the set of the nudeic add sequences ca\responding to the 
genes cajled ureE, ureE ureG. ureH and yigl represented 
by the rtudeotide sequences shown in Figured or, 

b) the 7 set formed by the (variant) nudeic add se^ences 
spending to these genes modified independenu^of^each 

ojrier such that the set of these variants codes for pdypepSdi 
' aving a functional homology with the polypeptides UreE, 
UreF, UreG, UReH or Urel such as expressed by H. pylori or 
conversely codes for modified polypeptides which attenuate 
or even abolish the functional properties of the polypeptides 
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UreE, UreF, UreG, UreH or Urel such as expressed by H. 

pylori or is no longer ©(pressed as polypeptides. 
4/. Nucleotide sequence characterized in that it is a fragment of a 
nucleotide sequence according to either of the Qaims 1 or 2, the 
saioiragment comprising at least 15 nudeotides, it bang possible to 
select this fragment from : 

- fragments which have conserved the capacity to code for 
polypeptides having a functional hcmdogy with the 
polypeptides as obtained by expression of a gene select^ 
from ureE. ufreF. ureG. ureH and urel in H. pylori : 

- fragments coding for any part erf the polypeptide 
UreE, UreF, UreG\UreH and Urel such as are prc^duced in H. 
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pylori, and in particular coding for peptides or/parts of 
polypeptides recognized by antibodies directed against H. 
pylori or capatfle of behaying as haptens dr immunogens; 

- fragments lacking the capacity to code/for the polypeptides 
of H. pylori such as expressedby the ^enes ureE ureE ureG. 
ureH and urel \ 

- fragments coding for polypeptides or peptides having 
properties which have been attenuated or abdished as 
compared with the propertied/of pdyteeptides encoded in the 
genes ureE. ureE ureG. ureH and urel erf H. pylori . 
Nucleotide sequence acrcraing to any on\cf the Qaims 1 to 4, 

characterized in that it is asspciated with nucleic\cid sequences 
corresponding to the stnictural genes ureA and ureB which code for 
the urease subunits in K/ pylcri. 
6/. Nucleotide sequence according to any one of the Qaims 1 to 5, 
characterized in that ^t is associated with the genes ureA ureB. ureC 
and /or ureD whidr oode for the urease in H. pylori . 
7/. Nu cl eoti deiequence according to any one of the Qaim^ to 6, 
characterized m that it corresponds to the ureE sequence 
represented by the nucleotides 800 to 1309 of the sequence shown V 
Figure 4, cpo any part of this sequence provided that it hybridizes 
under stringent conditions with the ureE sequence or with the 
sequence complementary to this sequence 

8/. Isfucleotide sequence according to any one of the Qaims 1 to 6, 
characterized in that it corresponds to the ureF sequence repreented 
by/the nucleotides 1324 to 2091 of the sequence shown in Figure 4, 
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or to any fragment of this sequence provided that it hybridizes 
under stringent conditions with the ureF sequence or with the 

lence complementary to this sequence 
9/.\ Nucleotide sequence according to any one of the Claims 1 to 6, 
characterized in that it corresponds to the ureG sequence 
represented by the nucleotides 2123 to 2719 of the sequence shown / 
in Figure 4 or to any fragment of this sequence provided that it/ 
hybridizes under stringent conditions with the ureG sequenced 
with the sequence complementary to this sequence / 
10/. Nucleotidessequence according to any one of the Claims 1 to 6, 
characterized in that it corresponds to the ureH sequence 
represented by the nucleotides 2722 to 3516 of the sequence shown 
in Figure 4, or to any fragment of this sequence provided that it 
hybridizes under stringent conditions with the ureH sequence or 
with the sequence complementary to this sequence 
11 /. Nucleotide sequence according to any one of the Claims 1 to 6, 
characterized in that it corresponds to the .urel sequence represented 
by the nudeotides 211 to 795 of the sequence shown in figure 4, or 
to any fragment of this sequence provided that it hybridizes under 
stringent conditions with the urel sequence or with the sequence 
complementary to this sequence/ 

12/. Nucleotide sequence according to^Claim 7 t characterized in 
that it corresponds to the following nucleoside sequence or in that it 
comprises this sequence: / 

GCG AAA ATA TGC TAT GAA ATA GGA AAC CGC CAT 
13/. Nucleotide sequence characterized in that\jt is constituted by a 
nucleotide sequenoaaccording to any one of the Claims 1 to 12, the 
said sequence being labelled. \ 
14/. Nudeotide/primer characterized in that it comprises a 
nucleotide fragment such as that derived from a sequence according 
to any one of/the Claims 1 to 12 comprising about 18 to about 30, 
and preferably about 25 to about 30 nucleotides for use in\gene 
amplification reaction. \ 
15/. Nucleotide sequence characterized in that it hybridizes under 
stringent conditions with a sequence according to any one of the^- 
Claims 1 to 14. 


W. Use of a primer according to Claim 14 for the in vitro 
detection of an infection due to H. pylori in a biological sample 7 
subsequent to gene amplification reactions. / 
17/. \Jse of a probe according to Claim 13 for the in^aWd election 
in a hohagical sample of an infection due to H. pylori, optionally 
subsequent to gene amplification reactions. / 
18/. Polypeptide characterized in that it corresponds to one of the 
polypeptides XJreE, UreF, UreG, UreH or Urel shown in Figure 4 or 
to any part of a\least one of these polypeptides^ with the exception 
of the portion of the polypeptide Urel encoded in the nucleic acid 
sequence corresponding to the nucleotides 209-282 of the nucleotide 
sequences shown in Figure 4 or any fragment of this portion, the 
said part being such that^the properties \ A the said polypeptide in 
the regulation and/ or maturation of tlfe urease as expressed by the 
polypeptides UreE, UreF, UreG, UreH and Urel in H. pylori are 
attenuated, even abolished, the said polypeptide corresponding, for 
example to a polypeptide represented by the sequence : 

Ala Lys lie Cys Tyr Glu M i Gly Asn Arg His, 
19/. Polypeptide according to Claim 18 in a form modified by 
addition, substitution, deletion or inversion of one or more amino 
acids in order to attenuate^ even abolish its properties in the 
regulation and/or maturation of the urease such as that expressed 
by the polypeptides UreE, UreF, UreG, UreH or Urel in H. pylori . 
20/. Recombinant vector, characterized in that it contains a 
sequence according to any one of the Claims 1 to 12. 
21 / . Recombinant/vector according to Claim 20. characterized in 
that it is a ccsmid / or a plasmid \ 
22/. Recombinant vector according to either of the. Q aims 20 or 21, 
characterized jan. that it is the plasmid pILL753 contained in E. cdi 
HB101, deposited with the CNCM on 3 October 199l\nder the 
number I-M48. \ 
23/. Recombinant vector according to either of the Claims 20 or 21, 
characterized in that it is the plasmid pILL763 contained imE. cdi 
HB1 01 deposited with the CNCM on 3 October 1991 under the 
number 1-1149. 

24y. Recombinant strain of H. pylori characterized in that it 
/exhibits a mutation in at least one of the genes ureE. ureF. ureG. 
ureH, urel shown in figure 4, or ureA or ureB under conditions 



ch that the recombinant strain expresses a urease-negative 
phenctype, cr exhibits attenuation of the effects of urease, in 
particular its pathological effects 

25/. ^Recombinant strain of H. pylori according to Claim 24, 
characterized in that it has a mutation in the ureG gene. / 
26/ . Recombinant strain of H. pylori according to Q aim/24, 
characterized in that it has a mutation in the ureA gene/ 
27/. Recombinant strain of H. pylori according to Qafm 24, 
characterized in that it has a mutation in the ureB gene 
28/. Recombinant strain of H. pylori according to 7 any one of the 
Claims 24 to 27, characterized in that it is the mutant strain N6 


(NCIMB No. 40512k / 
29/. Recombinant cell host different from H. pylori, characterized 
in that it is transformed^ a sequence according to any one of the 
Claims 1 to 12 or 15 under conditions making possible its expression 
in the host. \ / 

30/. Recombinant cell hcst^cccrdmfc to Claim 29, characterized in 

that it is a strain of H. pylori Much comprises a nucleotide sequence 

according to any one of the QaVe 2 to 12 or 15. 

31 /. Recombinant cell host according to Claim 30, such as that 

produced by mutation of the/N6 stein of H. pylori, deposited with 

the NCIMB on 26 June 1992under the NCIMB number 40512 in at 

least one of the genes ureE. ureF. ureOureH and urel 

32/. Recombinant cell/host according to any one of the Claims 29 

characterized in that it is an E. coli strain niodified by a nucleotide 

sequence according/to any one of the Qairrisl to 12. 

33/ . Recombinant cell host according to anyone of the Claims 29 to 

31, characterized in that its urease activity is attenuated. 

34/. Immunogenic composition, characterized ik that it contains a 

reccmbanant/cell host according to any one of the Claims 24 to 33. 

35/. Kit for the in vitro diagnosis of an infection due to H. pylori in 

a defined/biological sample, characterized in that it contains .- 

-f- le ast one pair of nucleotide primers according to Claim 14, 
capable of hybridizing with the 5' and 3' ends of a nucleotide ' 
'fragment specific for at least one gene selected from ureE. 
ureF , ureG. ureH and urel \ 
- reagents necessary for the extraction of the nudeic acids from 
the treated sample, 
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- reagents for carrying out the polymerization of the said 
nucleotide fragment, from nucleotide primers, in particular 
Vjymerization enzymes in sufficient quantity to^chieve the 

W^^ 00 01 th e fragment which it is desired to amplify, 

- at le^one nucleotide sequence which cavde used as probe 
and is capable of hybridizing under defmed conditions with 
the amplified^ucleotide fragment, / 

- optionally, agents for revealing the^hybridization. 

36/. Kit for thejnjqtn^diagncsis of an/infection due to H pylori 
characterized in that it contains 7 ' 


^according to Qaim 13, 

out a hybridization reaction 
ideri to be detected and the 


a defined quantity of 

- a medium suitable for 
between the nucleic acid/ 
probe, 

- reagents for the dejection of hybrids possibly formed 
37/. Monoclonal or pd/dcnal antibody, dWacterized in that it 
recognizes a polypeptide according to either ohhe Claims 18 or 19 
or a fragment of thiypdypeptide \ 
38/. Composition/for the treatment of an infection duVto H pylori 
characterized in ihat it contains an antibody accordine toother of 
the Qaim 37. 7 


